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B Quiz 8: Electric forces and fields

B Recap: Electric Field

m Electric Potential

m ILD #5: Electrostatic potential and analogies
B Examples
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Electric potential energy

General case AU, =—F_ - AT (small step)
_Z(F AF)  (lotsof little steps)

AU, =-— j E .df

Simplest case (one source charge, one test charge)
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Example:
Electric PE of a Point Charge
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Foothold 1deas: Fields

B The force between a pair of charges
1s given by Coulomb’s law

B The force exerted by many charges on a charge
1s the vector sum of the forces (superposition)

B We describe the electric effect on a charge by a field:
a set of vectors at every point 1n space

B The field at a particular point is the force per unit
charge a charge would feel if placed at that point.

- . F -
grav. field of earth = FE*% =g E(N= % Fy =qE(F)
(test charge g placed at the point 1)
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A change 1n potential energy
leads to force
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B Constant PE — no force
B Change in PE — force (pointing downhill)
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Electric Potential

B In the same way that we “removed the test
charge” from Coulomb’s law to define the
electric field, we “remove the test charge”
from the electric potential energy to create
the electric potential, V.
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Electric Potential: Meaning

B Just like the electric field, the electric
potential can be defined at any point
1In space.

m For any point in space, I , the electric
potential at the point is the negative of
the work required to bring a test charge, g,
from oo tOor divided by g.

B The electric potential 1s a scalar

(has no direction) so 1t’s easier to work with
than the E-field.

4/11/11 Physics 122 20



ILD #35:
Electrostatic Potential & Analogies

* I  URACELD

i ™A

4/11/11 Physics 122 21



